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Benzylation of N-phenyl-2-phenylacetamide with
benzyl chloride in the presence of powdered KOH has
been carried out to find out the possible reaction prod-
ucts as well as to ascertain optimal reaction conditions
for the synthesis of different products. Alkylation reac-
tions have been carried out in the presence of various
phase-transfer catalysts, solvents and temperatures fur-
nishing N-, 0-, and C-products. N-product has been
found to be the main product in most of the used sys-
tems.
Alkylation of N-substituted amides using different
alkyl and aryl halides under various conditions has
been reported in Literature I.? Alkylation of N-
phenyl-2-phenylacetamide (PPA) has also been
reported earlier'" Work et al" showed that when
PPA is alkylated with benzyl chloride in the-pres-
ence of sodiumamide, only C-product is formed,
Torrossian et al' alkylated PPA with benzyl chlo-
ride under phase transfer conditions, and obtained
only N-product in 48 % yield, When PPA was al-
kylated with ethyl bromide under phase-transfer
conditions, besides N-product, O-product was de-
tected",
It is known'"" that when N-substituted pheny-
lacetamide is alkylated under basic conditions, an
anion or dianion is formed first (the equal amount
of base and amide) due to the acidity of hydrogen
on nitrogen atom and on at=()-carbon atom. These
provide the possibility of the formation of different
products of alkylation due to the formed anion or
dianion (N-(I), C-(II), O-(III)product) (Scheme I).
In order to study the reaction of alkylation of
PPA with benzyl chloride under basic conditions
with and without phase-transfer catalyst, and to










R - 7. ~
PhCH2C =-= NPh + PhCHCNHPh
(I) (II) (III)
Scheme I-Reaction products of PPA alkylation under basic
conditions [N-product (1), O-product (2) and C-product (3);
X=CI]
nuc1eofilic site for the reaction, PPA was alkylated
using powdered potassium hydroxide as a base
with benzyl chloride in different solvents and tem-
peratures, with equimolar amounts of base and
benzyl chloride as well as in the excess of each of
them, Reactions were also carried out in the pres-
ence of different phase-transfer catalysts in non-
polar solvent, toluene, at different temperatures,
Materials
The starting N-phenyl-2-phenylacetamide was
obtained by the reaction of phenyl acetyl chloride
and aniline'. N-Benzyl-N-phenyl-2-phenylaceta-
mide was obtained by the same method from
phenylacetyl chloride and N-benzyl-N-ethyl
amine I, N-Phenyl-2,3-diphenylpropanamide was
obtained by the same method I from 2,3-
diphenylpropanoyl chloride and aniline. 2,3-
Diphenylpropanoyl chloride was obtained by the
reaction of 2,3-diphenylpropanoic acid and thionyl
chlorides, 10. 2,3-Diphenylpropanoic acid was ob-
tained by the hydrolysis of 2,3-diphenylpropa-
nitrile, which was obtained by the reaction of
phenylacetonitrile and benzyl bromide':".
The n-benzyl ester of PAA was prepared from
benzyl chloride and phenylacetic acid, in the pres-
ence of 40% sodium hydroxide and tetrabutylam-
monium hydrogen sulfates.
Tetrabutylammonium iodide and tetraethylam-
monium bromide were prepared from the corre-
sponding trialkylamines and alkyl halide".




acetamide: Typical procedure. A mixture of
powdered KOH (5 mmoles), N-phenyl-2-
phenylacetamide (5 mmoles), benzyl chloride (5
mmoles), PTC catalyst (0.5 mmoles, if used), and
solvent (10 mL) was stirred at 600 rpm in a three-
necked glass reactor equipped with a condenser,
magnetic stirrer (Janke-Kunkel, model IKAMAG
RET -G) and an ultra thermostat (± 0.1 "C) at 60°C
for 4 hr. Reaction was stopped by the addition of
water (25 mL), layers were separated and water
layer extracted with methyl en chloride (25 mL). n-
Hexadecane (0.3 g) was added and sample was
analyzed by GC on DB-l capillary column
(Varian 3400 with Varian integrator 4270) using
n-hexadecane as an internal standard.
Results and Discussion
We have earlier reported that when N-
substituted-2-phenylacetamides are alkylated with
ethyl, n-butyl and benzyl halides'", different prod-
ucts are obtained. In this work the main goal was
to establish whether the C-product is the main
product of alkylation of PPA with benzyl chloride
under the basic conditions and whether it is the
only product as given in literature. On the basis of
the results of the reactions reported earlier by US3•5
alkylation of PPA was carried out with benzyl
chloride in the presence of powdered potassium
hydroxide in solid-liquid system without and with
phase-transfer catalyst. In the first part of the ex-
perimental work, alkylations were carried out
varying the quantities of used benzyl chloride
(Table I). Contrary to the literaturev" and our ex-
pectations, no C-product was formed. The main
product was N-product and some O-product was
also formed.
The same pattern was found when the amount of
used potassium hydroxide was varied (Table II).
There was no C-product obtained and only N- and
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Table l--Alkylation of PP A in the presence of various quanti-
ties of benzyl chloride at 60°C in toluene (amount of PPA 5

























Table Il--Alkylation of PP A in the presence of various quan-
tities of KOH at 60°C in toluene (amount of PPA 5 mmol;
amount of benzyl bromide 5 mmol; reaction time 4 hr).
KOH PPA O-product N-product Other
(mmol) (%) (%) (%) products
(%)
5 85,41 2,12 11,97 0,50
10 30,18 1,29 65,84 2,69
30 3,05 3.42 90,57 2,96
O-products were formed, as above. N-product was
the main product again and in the large excess of
potassium hydroxide, N-product was formed up to
90% yield. Formation of O-product versus N-
product of the reaction can be explained in terms
of kinetic and thermodynamic products of reac-
tion':". Since the reaction temperature in not too
high (60°C) to promote the formation of only the
thermodynamic product of reaction (N-product)
some kinetic product was also formed (O-product).
In the second part of our study, reactions of al-
kylation of PPA were carried out in different sol-
vents at different temperatures using different
quantities of reactants (Table III). One can see
from the obtained results that in non-polar solvent,
in almost all cases, only N-product is formed. In
the excess of potassium hydroxide and benzyl
chloride at the reflux temperature in toluene almost
quantitative yield of N-product is obtained. In po-
lar solvent, C-product was detected at 60°C, while
at 30°C O-product was formed in larger yield than
at 60°C which could be expected on the basis of
the known behaviour of such systems. No C- or 0-
product were detected at reflux temperature. As far
as the N-product is concerned, nonpolar solvents,
high temperature and excess of base favour the
reaction. The order for N-alkylation concerning
solvents (equimolar ratio of reactants, 60°C) is:
DMSO> n-hexane > toluene> isooctane > diox-
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Table III---Infleunce of solvent, temperature and ratio of reactants on the reactions of alkylation of PP A with benzyl chloride in
the presence ofpowderd KOH
Solvent KOH PhCH2CI temp. P.PA O-product N-product C-product Other
(mole) (mole) (0C) (%) (%) (%) (%) products
(%)
Hexane 5 5 60 82.50 13.79 3.71
Isooctane 5 5 60 92.38 7.31 0.31
5 5 reflux 21.64 77.77 6.59
Toluene 5 5 30 96.86 3.14
5 10 30 96.17 3.59 0.23
15 5 30 95.21 3.11 1.68
5 5 60 85.41 2.12 11.97 0.50
5 5 reflux 20.65 7~.78 0.54
5 10 reflux 89.09 10.91
10 10 reflux 98.98 1.02
Dioxane 5 5 30 76.24 1.52 22.04
5 5 60 98.86 \.14
5 5 reflux 84.64 15.36
DMSO 5 5 30 42.13 18.91 33.93 5.03
5 5 60 30.25 5.49 51.08 2.68 10.49
5 5 reflux 62.19 28.12 9.60
Table IV-Effect of catalyst structure on the alkylation of PPA with benzyl bromide in toluene (amount of PP A 5 mmol; amount
of benzyl bromide 5 mmol; amount ofKOH 5 mmol; amount of catalyst 0.5 mmol; reaction time 4 hr).
Quat or catalyst Counter ion Temp PPA N-product C-product Other products
eC) (%) (%) (%) (%)
Et.N+ Br 60 22.02 72.21 1.80 \.18
Bu.N+ CI 60 20.39 76.78 2.83
Br 60 17.48 78.99 1.98 1.55
I 60 14.98 74.15 10.86
HS04 30 46.74 51.74 1.52
60 25.93 72.00 2.07
reflux 24.38 73.33 2.29
TEBA Br 60 18.56 19.13 2.31
ane. At reflux temperature the order for N-
alkylation (equimolar ratio of reactants) is: toluene
> isooctane »DMSO.
When PPA is alkylated in the presence of dif-
ferent phase-transfer catalysts, the main product
was found to be again N-product, while C-product
was found in only two cases [tetraethylammmo-
nium(TEA) bromide and tetrabutylamrno-
nium(TBA) bromide, Table IV). All the phase-
transfer catalysts catalyze the reaction at lowest
temperatures to great extent, while at reflux tem-
perature yield of N-product of alkylation of non-
catalyzed reaction is higher than in catalyzed reac-
tion. Nature of counter ion has some influence on
the yield of N-product, but the more important fact
is that more organofilic quats give better results.
Triethylbenzylamrnonium(TEBA) bromide, which
is not usually good for the solid-liquid phase-
transfer systems, gave very good result. The order
of the reactivity of the phase-transfer catalysts for
N-alkylation is: TEBABr > TBABr> TBACI >
TBAI > TBARSO, >TEABr. When the influence
of anions is .studied, the order is: Br" > Cl" > 1-
>HSO,-. On the basis of obtained results it is hard
to discuss the mechanism of the reaction \3.
Formation of N-product as a main product in all
the reactions and in the most of the reactions as the
only one, indicate that the most nuc1eofilic site in
the molecule of PPA is not the carbanion center.
Viewing the most stable conformation of PPA ob-
tained by the computer program DTMM*
(Scheme II) one can see that steric hindrance con-
cerning attack of base on either hydrogen on nitro-
*Desktop Molecular Modeller, version 2.0 by M.J.C. Crabbe
& J.R. Appleyard, Polyhedron Software Ltd, Oxford Univer-
sity Press, 1991.
Scheme II-Two views of most stable conformation of PP A
showing susceptibility to base attack on either hydrogen on
nitrogen atom or hydrogen(s) on uC=<J-carbonatoms.
gen atom or hydrogen( s) on ac~-carbon atoms
does not differ too much to favour the formation of
one of the two mono-anions. On that basis the only
way to explain the formation of N-product is to
presume that the acidity of hydrogen on nitrogen
atom is much greater than the acidity of hydro-
gen(s) on ac~-carbon atoms. We can at the end
conclude that the most nucleofilic site in the mole-
cule of PP A is the nitroanion center.
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